The spectral momentum density of the valence band of an amorphous carbon film has been measured by (e, 2e) spectroscopy. Two "bands, " energy as a function of momentum, are resolved. One extends from 23 eV below the Fermi energy to about 10 eV below EF.
terials in the limit that Q goes to zero. The physical basis for this assertion is that a long-wavelength electron propagates in an effective medium which is not significantly different from the crystal lattice. A wave packet representing the electron can be constructed from a narrow distribution of momentum eigenstates.
This distribution broadens as the wavelength of the electron approaches the correlation length for fluctuations in the one-electron potential. The implication of this hypothesis is that the same "band structure" should exist near 0 =0
in the crystalline and amorphous state of a particular material, but in the disordered phase the bands will broaden and coalesce as Q approaches the Bril- Fig. 1~We took data at Q = -3 A ' also, but saw no structure in the spectrum. The statistical error bars for the data are within the diameter of the data points. ' " and obtain the true (e, 2e) cross section. Details of this procedure will be published later. The strongest influence on the (e, 2e) spectra in the energy range of our data is the creation of a single plasmon. arises from P-symmetry atomic orbitals. As will be discussed next, this peak in the spectral density may not be a single band. (2) The bonding in the films is a mixture of graphitic and diamond structure. The lowest band in our data in this case has contributions from both phases. The spectral density of the upper three diamond bands, which should cross the Q=0.axis at -3 eV, is small for low momentum because of the P character of these states. The band at 9 eV in our data, then, is the m band of graphite as discussed above. Again, moving away from Q=0, the diamond bands are smeared together with the upper three graphite bands by disorder, forming a single broad peak.
(3) There is a nondispersing band at -9 eV in a-carbon which has no analog in the graphite or diamond band structure.
Several theoretical studies' ' have shown that the P-symmetry orbitals at the top of the valence band of tetrahedrally bonded semiconductors are more sensitive to disorder than the 5-symmetry orbital at the bottom of the valence band. The density of states is too large in this region of the band for Anderson localization' to be plausible; whether quasilocalized states can exist at this energy will required further experimental and theoretical study. In order to distinguish between these alternatives, we are presently taking data at more closely spaced momentum intervals, improving the energy resolution, and beginning a study of crystalline graphite.
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